C 28 H 50 Cl4N 2 Sn, monoclinic, P21/c (no. 14), a = 12.3981(2) Å, b = 13.2742(2) Å, c = 11.0847(2) Å, β = 111.657(2)°, V = 1695.49(5) Å 3 , Z = 2, Rgt(F) = 0.0161, wR ref (F 2 ) = 0.0431, T = 100(2) K.
168 Programs:
CrysAlis PRO [1] , SHELX [2, 3] , WinGX and ORTEP [4] Source of material Carbon disulfide (0.12 mL, 2 mmol) was slowly added to a stirred solution of di-n-butylamine (0.34 mL, 2 mmol) in acetone at 273 K. The solution was stirred for 30 min. Next, potassium hydroxide (50% w/v, 0.23 mL) was added dropwise into the solution which was stirred for a further 30 min. Then, diphenyltin dichloride (0.34 g, 1 mmol) in acetone was added into the mixture and stirring was continued for 3 h. The solvent was gradually removed by evaporation until a white solid was obtained. The precipitate was recrystallized from acetone:methanol (1:1) to yield a small number of colourless crystals. The sample was determined crystallographically to be a side-product isolated during the formation of the anticipated dithiocarbamate compound. Yield: 0.020 g (1.5%). IR (ATR, cm 
Experimental details
The C-bound H atoms were geometrically placed (C-H = 0.95−0.99 Å) and refined as riding with U iso (H) = 1.2−1.5Ueq(C). N-bound H atoms were located in difference Fourier maps and refined subject to distance and U iso (H) restraints. 
Discussion
According to a search of the Cambridge Structural Database [5] , there are 16 structures featuring the [Ph 2 SnCl4] 2− dianion. The isolation of these di-anions can be the result of deliberate design, as in the case of the bis(mefloquinium) salt, formed from the reaction of two molar equivalents of mefloquinium chloride and Ph 2 SnCl 2 [6] , or adventious, as for bis(6-methylpyridinium-2-carboxaldehyde phenylhydrazone) salt, formed during an attempt to prepare a coordination compound [7] . The present study is an example of the adventious generation of the di-anion, being isolated as its bis(di-nbutylammonium) salt in an unsuccessful attempt to form a diphenyltin bis(dithiocarbamate) compound, see Source of material.
The asymmetric unit of [(n-butyl) 2 NH 2 ] 2 [Ph 2 SnCl4] comprises a cation in a general position and the di-anion with the tin atom situated on a crystallographic centre of inversion as shown in the Figure (70% displacement ellipsoids with unlabelled atoms related by the symmetry operation i: 1 − x, 1 − y, − z). From symmetry, the donor set is trans-C 2 Cl4, which is the universally adopted structural motif for these di-anions [5] . At 2.5742(3) and 2.5750(3) Å, respectively, the independent Sn-Cl1 and Sn-Cl2 bond lengths are equal within experimental error. Among the literature precedents, the Sn-Cl bond lengths range from a short 2.4966(6) Å to a long 2.6723(5) Å, and these extreme values are found in the bis(8-(methylamino)quinolinium) salt wherein the tin atom lies on a crystallographic 2-fold axis of symmetry [8] .
The most prominent feature of the molecular packing is the formation of charge-assisted ammonium-N-H· · · Cl hydrogen bonds. The ammonium-N-H1n atom is bifurcated, forming N-H· · · Cl hydrogen bonds with each of the Cl1 and Cl2 atoms derived from one di-anion to form a S(4) loop [N1-H1n· · · Cl1: H1n· · · Cl1 = 2.446(15) Å, N1· · · Cl1 = 3.0898(12) Å with angle at H1n = 130.2(12)°and N1-H1n· · · Cl2: H1n· · · Cl2 = 2.617(11) Å, N1· · · Cl2 = 3.3163(12) Å with angle at H1n = 136.8(13)°]. In this manner and from symmetry, three-molecule aggregates are formed. These are connected into a supramolecular layer in the bcplane by N1-H2n· · · Cl1 hydrogen bonds [N1-H2n· · · Cl ii : H2n· · · Cl ii = 2.266(11) Å, N1· · · Cl ii = 3.1262(12) Å with angle at H2n = 170.5(15)°for symmetry operation ii: x, 1/2y, −1/2 +z]. The layers thus formed stack along the a axis without directional interactions between them.
